THE use of fat in the treatment of gastric disorders, not merely as a food-stuff, but with the idea of producing a definite therapeutic effect on the disordered secretory activity of the stomach, is of comparatively recent development, and is based on the recognition of the frequency with which excessive secretory activity of the gastric glands obtains as a pathological condition, and on the demonstration of the depressant action of fats on the activity of normal gastric secretion.
It had long been suspected that the presence of fats in the stomach interfered in some way or other with gastric digestion, a belief which was in some measure confirmed by the observation of Penzoldt, who found that a mixture of coffee and cream yielded a lower acidity of the stomach contents than coffee alone, and more conclusively by the later exact observations of Ewald and Boas, who showed that the addition of bacon fat to the test-breakfast associated with their names resulted in a prolongation of the period of gastric digestion and a marked diminution in the amount of free hydrochloric acid in the stomach contents. As at that period it was the prevalent belief that any deviation from the normal in the functional activity of the stomach must be in the direction of deficiency, and that the subjective manifestations of such deviation depended upon organic acid and gaseous fermentations initiated as the D-11 immediate consequence of deficiency in the antiseptic hydrochloric acid and stagnation of the contents from deficient motor-power, the results of Ewald and Boas served but to emphasize the belief that the administration of fats in gastric disorders, and particularly in such as accorded with the type of acid dyspepsia, were contra-indicated in that they would induce further depression of functional activity and provide a possible source for the noxious acids themselves.
The investigations of the German school, and particularly those of Rieger and his followers, into the secretory activity of the stomach in gastric disorders demonstrated not only that excessive secretory activity of the gastric glands could obtain as a pathological condition, but that such was even more frequent than defective activity, and that in the so-called acid dyspepsia the frequently excessive acidity of the stomach contents was due not to organic acids, but to an abnormally high content in hydrochloric acid itself. This conception of the disorders of the secretory activity has been generally confirmed in its main theses, and in this country, although belief in the acid dyspepsia of organic acid fermentation still lingers, the frequency of pathological hypersecretion is now well recognized. To the brilliant investigations of Pawlow and his co-workers we are indebted for the basis of a more accurate appreciation of the nature and origin of these disorders of functional activity, and also for suggestions as to their rational treatment. The observations of Chigin, Lobasoff, Wirschubsky, Lintwareff, and Sokoloff, in the laboratories of Pawlow, established that the liquid fats, olive oil and cream, were devoid of any excitative influence on gastric secretion when introduced directly into the stomach of the dog, and that their presence exerted an inhibitory influence on the normal energy of the secretory process excited by other food-stuffs.
Following on this demonstration of the depressant action of fats on the secretory activity of the stomach in the dog, certain Continental observers-notably Strauss, von Aldor, Backmann, Akimow-Peretz, Piontkowski, Cohnheim, Walko, &c.-began the administration of liquid fats in such morbid conditions of the human stomach as were associated with hyperacidity of the stomach contents. At first cream and butter were employed by Backmann, then almond oil by Strauss, von Aldor, and Akimow-Peretz, and, lastly, pure olive oil by Cohnheim, Walko, and others. The results recorded were, with but few exceptions-Ewald, Fischl, and Blum-so beneficial in alleviating the subjective discomfort and in improving the nutrition of the patient that the method well-nigh t,e attained the dignity of an " oil-cure." Our own observations have confirmed in great measure the beneficial results of the administration of liquid fats in conditions of hyperacidity claimed by these previous investigators; they have demonstrated, perhaps more completely than had been previously done,' the marked effect of such fats in diminishing the acidity of the stomach contents, and they have opened up some problems for further investigation.
It has been my practice at the Ancoats Hospital to include in the routine examination of such cases as manifested symptoms of gastric disorder (unless contra-indicated) a simple estimation of the secretory activity of the stomach. The method employed consists in the administration first thing in the morning on the empty, fasting stomach of a modified Ewald-Boas test-breakfast, modified to obtain what I regard as being of prime importance for comparative results, constancy of physical character and composition, consisting of 10 oz. of weak tea without milk or sugar, and four breakfast biscuits (Huntley and Palmer) which average about 30 grm. The stomach contents are removed after an interval of one hour, the volume and appearance noted, and in the filtrate the amount of free hydrochloric acid and the total acidity are estimated approximately by titration with decinormal sodium hydrate, solutions of dimethylamidoazobenzol and phenol-phthalein respectively being employed as indicators; the results are stated in terms of the number of c.cm. of decinormal soda solution required to neutralize the respective acidities in 100 c.cm. of the filtrate. The peptic power of the filtrate is estimated by the length of a column of coagulated egg-albumin digested in twenty-four hours at 37.50 C., according to the method of Mett, and in some cases an approximation to the relative content in pepsin itself is made by the dilution method of Schiff and Nierstein. This systematic investigation of the secretory activity of the stomach in all cases with manifestations of gastric disorder demonstrated the frequency with which excessive secretion obtains, a feature which becomes obvious in the series of control analyses in the following tables, on cornparing the values for free HCI and total acidity with the normal values, 20-40 and 40-60 respectively, for such a meal.
With the appearance of Cohnheim's paper on the employment of large doses of olive oil this method of treatment was tried in a few cases, and with such obviously beneficial results, not only in diminishing the ' The more recent investigations of Cowie and Munson on some thirty-five cases are in accordance with the results we have obtained.
D-lla acidity of the stomach contents, but also on the subjective discomfort and on the general nutrition of the patient, that further investigation of the influence of fats appeared desirable. In some sixty-two cases in which there were subjective manifestations of gastric disorder, either with or without indications of organic disease of the stomach, the effect of the administration of oil of sweet almonds on the secretory activity of the stomach was determined. On consecutive days a plain test-breakfast, and a test-breakfast preceded thirty minutes by 1 oz. of almond oil were given, and in the stomach contents the free HCI and the total acidity were estimated; in certain of the cases the digestive power of the stomach contents (peptic and tryptic) was also determined by the method of Mett. The stomach contents after the oil breakfast separated on standing into three layers: oil on the surface, the fluid contents with its granular sediment below, and between the two a narrow layer of emulsified oil, and but for the presence of the oil the contents were similar in appearance to those after the control-meal. In no instance was there any evidence of the presence of bile-pigments or of variations in the mucus content, and the quantity varied quite irregularly, being in some greater, in others less than in the control. The results of the analyses (see table) , expressed in averages where a series of observations were made on any one case, show without exception that the administration of oil is associated with a marked reduction in the acid values, free HCI, and total acidity of the stomach contents. Although it is well recognized that in any individual, normal or otherwise, the acid values of the stomach contents removed at a definite time after a meal of constant composition vary within somewhat wide limits, yet the constancy with which they are diminished after the exhibition of oil in so large a number of cases precludes the possibility of coincidence.
The effect, though constant, presents some interesting variations in degree, not only in the several types of gastric disorder, but also in the same type and the same individual on different occasions. On averaging the results in each of the several series, it appears that the greatest absolute diminution in the acid values after the administration of oil obtains in those which present the highest average acidities with the plain test-breakfast, and, as appears from a comparison of the average results, in the cases of gastric ulcer, duodenal ulcer, and nervous dyspepsia, irrespective of the presence or absence of any lesion of the stomach.
In the individual cases also this is true of the majority; thus in twelve cases, with a free HCl value of 50 or more, the average absolute diminution of this value is 20, and in all but four the individual diminution ranges from 24 to 35.
In the cases on which a series of observations were made, it was noted that whilst the diminution in the acidity was invariable, it differed in degree on different occasions, and, further-what is of particular interest-the effect of the oil was apparently limited to the period immediately following its administration; in no instance was there any evidence of its having a more enduring effect on the acid values of the stomach contents. The averages and also the majority of the individual observations further show that the absolute diminution of the total acidity exceeds that of the free HCI, a result difficult of interpretation, since it apparently depends on a dimninution of other factors than the HCI, free or combined (assuming the latter to remain approximately constant with the constant proteid content of the testmeal), which contribute to the total acidity of the stomach contents, and which it might be anticipated would be increased by the liberation of fatty acids in the splitting of the neutral fat by the hydrochloric acid and the possible gastric lipase. Turning to the peptic activity of the stomach contents, it was found in twelve cases in which observations were made that the digestive power was diminished with the acid values-a result in part, no doubt, of the deficiency in HCI-but also, as shown by the dilution method, of an absolute diminution in the peptic content of the filtrate. This is apparent in all except No. 25 of the following six cases: In three cases the oil was given simultaneously with the test-meal, and resulted in a similar diminution of the acid values of the stomach contents.
The explanation of the phenomena following the administration of fats on a subsequent meal is a problem for the exact methods of experimental physiology rather than for the methods of clinical research. The investigations which have dealt with the matter by the exact methods of Pawlow leave it still in doubt whether the observed phenomena are due to a true depression of gastric secretion or to dilution and neutralization by regurgitant alkaline duodenal contents. Pawlow, from his earlier experiments, in which the introduction of olive oil directly into the stomach of the dog, by means of a sound, resulted in a marked depression of secretory activity, as tested by a subsequent meal of flesh, concluded that fat inhibits the normal energy of the secretory process ; that the inhibition is central by reflex stimulation of the inhibitory nerves of the glands or the inhibitory centres of these nerves, and is not a mere mechanical effect of the covering over the mucous membrane and preventing excitation of the nerve-endings.
With the object of testing whether oil might act in some such mechanical way, we made a number of observations in which oil was replaced by petroleum, but in no instance was there any diminution of the acid values. The later experiments of Sokoloff on animals with gastric and duodenal fistulm showed that the presence of undigested fat in the duodenum suffices to inhibit the secretion of gastric juice, and he concluded that the inhibitory effect of fat originates chiefly from the surface of the duodenal mucous membrane, and not from the stomach. Boldyreff, on the other hand, following up some observations of Damaskin, found that the introduction of oil into the stomach of the dog led to an undoubted flow of bile, pancreatic juice, and intestinal juice into the stomach. Experimenting on himself and one of his associates, he found that the stomach contents, removed one or one and a half hours after the ingestion of 80 c.cm. of a 2 per cent. solution of oleic acid in olive oil, contained trypsin and a lipase of pancreatic origin-a phenomenon which had already been noted by Beaumont in the case of Alexis St. Martin. These investigations have been repeated on the human subject by already a considerable number of observers-Volhard, Faubel, Mohr, Schittenhelm, Levinsky, Molnar, Mahlenbrey, &c.-but with another object-namely, of obtaining via the stomach a sample of the duodenal contents in order to estimate the functional capacity of the pancreas-and in the majority (70 per cent. to 96 per cent.) of instances it has been found that the administration of oil on the empty stomach sufficed to cause a regurgitation of the duodenal contents into the stomach.
In six observations in which we administered 100 c.cm. of oil on the empty stomach, in two only, where the oil was withdrawn after the lapse of half an hour, was bile-pigment present in the mixture, which was acid in reaction, devoid of HCI in a free state, contained pepsin, and in one case gave a very slight tryptic digestion. In the other four cases the oil was allowed to remain in the stomach for an hour, and in these neither bile-pigment nor trypsin was present in the mixture, which contained a small amount of free HCI and pepsin. Again, as already mentioned, in no instance was the presence of bile-pigments or trypsin noted in the stomach contents after an oil breakfast. Whatever the explanation may be, it remains that the neutral liquid fats administered before food lead to a diminution of the subsequent acidity of the stomach contents; the more so, the greater the tendency of the secretory activity of the stomach to exceed the normal.
Clinically, our experience of the administration of fats, such as cream, butter, almond oil, in conditions in which hyperacidity of the stomach contents has been found to exist, has shown that this action of fats is associated with a very definite amelioration of the subjective manifestations of the condition. In simple forms of hyperacidity, depending on slight degrees of hypersecretion (the so-called hyperchlorhydria of Riegel), the addition of cream and butter in abundance to the diet, with a diminution of the starches, will often suffice to remove the subjective manifestations. It is only in the more severe types, and particularly the severe degrees, of digestive and continuous hypersecretion so commonly associated with chronic ulcer about the pylorus or duodenuin, with heartburn, acid pyrosis, the sudden gnawing pain in the epigastrium ascribed to pyloric spasm, and the vomiting of acid fluid, that the administration of almond oil is undertaken, and then in doses of 1 oz. first thing in the morning, and repeated before subsequent meals if necessary. This method has proved of value in not only alleviating the symptoms which follow the digestion of food in the stomach, but also in contributing very markedly to the nutrition of the patient, and is certainly preferable to the sole use of alkalies. In no case have we found that oil so administered has been 31 badly tolerated. The method has proved of such utility, in our experience, that we deem it worthy of more general use.
It is of passing interest to note that if the observations of Boldyreff be well founded, the efficacy of the administration of oil, apart from its nutritive value, would depend on a phenomenon-the regurgitation of the alkaline duodenal contents into the stomach-which has been regarded as obtaining after gastro-enterostomy, and as being, in part at least, responsible for the beneficent effects of that procedure. 
DISCUSSION.
The PRESIDENT (Dr. Mitchell Bruce) thanked Dr. Moore and Dr. Ferguson in the name of the Section for their very able paper. The Council were very gratified to find the country members coming forward with contributions, and he trusted that this was only one of many similar papers which they might have from the Provinces. The Royal Society of Medicine was most anxious to extend its connexion with the Provinces, and to encourage the present Fellows to come more often to the meetings. Dr. HERTZ said he was particularly interested because the authors gave a scientific explanation of the excellent results which he had been obtaining by a similar line of treatment during the last three years. He asked whether Dr. Moore's investigations had not extended beyond the administration of the oil before meals. For he thought that in cases of gastric and duodenal ulcer of any severity, particularly where severe hoemorrhage had occurred, or when for any reason there was a question of operation, the simple administration of oil, before meals would not suffice to produce a cure. For three years be (Dr.
Hertz) had been treating all cases of gastric and duodenal ulcer by means of an exclusively oil diet for the first day or two, and occasionally for longer. The patients took 1 or 2 oz. every three hours, and from the first the pain and tenderness rapidly disappeared. Some of his colleagues at Guy's Hospital, and his friends outside, had tried the same treatment, with equally good results. The exclusively oil treatment had other advantages besides those mentioned by Dr. Moore. It was absolutely non-irritating and it provided the maximum of nourishment in the minimum of bulk-more than double what would be contained in the same weight of dried carbohydrate or protein. This was important, as many patients needed the extra nourishment because they had become so wasted. Even during haemorrhage it could be safely administered. It had obvious advantages over rectal feeding; the administration of nutrient enemata was accompanied by the secretion of gastric juice, so that gastric juice was present in the stomach without anything to neutralize its acid, whereas when oil was given alone, either little or no hydrochloric acid was produced. It had been said that the administration of oil was all very well on the Continent, but no Englishman would take it. But he knew about twentyfive patients who had undergone the treatment without the slightest difficulty. Some four or five others had refused to take it, but none of the twenty-five had any difficulty after they had once begun. Some vomited the first dose, but this was not repeated. If a patient would not take oil, cream could be given, as that contained a large quantity of fat, and it produced much less hydrochloric acid than did milk. When the diet was gradually increased, an ounce of oil was still given before each meal, and that was a most important means of preventing recurrence. If the patient would continue to take a small quantity of oil each day before meals there would be a permanent reduction of the secretion of hydrochloric acid, and the liability to recurrence would be correspondingly reduced. He had given oil before meals in dyspeptic conditions associated with excessive hydrochloric acid, with the same good results as Dr. Moore had mentioned. And he wondered whether the supposed good effect of olive oil in gall-stones was connected with the same thing. No one believed olive oil dissolved the gall-stones, but it sometimes relieved the discomfort. Possibly the discomfort associated with gall-stones was sometimes gastric in origin, and associated with hyperchlorhydria; by diminishing the secretion of hydrochloric acid the oil would relieve the discomfort.
Dr. SAUNDBY said he had been using olive oil in his practice for the last three or four years, and with excellent results; but he had hesitated to try to justify it by any attempt to determine the quantitative amount of hydrochloric acid, because of the uncertain results, from such estimation. But the authors had been able to bring a large amount of evidence to bear, sufficient to convince the sceptic. He had not found it necessary to give such large doses of oil as Dr. Hertz had, and he did not quite appreciate that gentleman's point about the relief of pain. In his own experience, he had always been struck by the absence of pain in cases of gastric ulcer as soon as the patient was put to bed. He had used oil much more for the treatment of hyperacidity, in cases of people who were able to get about and wanted to be relieved. Professor Craemer, of Munich, recommends taking infusion of hops the last thing at night to prevent hyperacidity during the night. Subjects of that condition often awoke at 5 a.m. with hyperacidity. He had used it, and certainly benefit followed, but he was not quite sure whether it was due to the hops. He had used the emulsion of olive oil, making it up with comnpound tragacanth powder and orange-flower water, which made it pleasant and which patients took without complaint.
Dr. R. HUTCHISON said there could be no doubt, from Dr. Moore's results, that he had proved the effect of oil clinically as Pawlow and his pupils had proved it in experiments on animals, But the chief interest of the paper to him was as to whether it would throw any light on the mechanism by which the oil acted in reducing the gastric secretion. He had had a mind to try the effect of petroleum emulsion, and it was interesting to hear that Dr. Mloore had tried it, and found that it had not the same effect as the oil, so that its action could not have been purely mechanical. He therefore supposed it must be a chemical effect. Clinical observation could not be expected to throw more light upon it, and so it would be necessary to resort to the experimental method. The further point was the practical application of the plan. And it was there, in spite of what Dr. Hertz and Dr. Saundby had said, that he remained sceptical; not as to the fact that people if given oil would have their secretion diminished, but sceptical as to the necessity of such a therapeutical departure. Personally, he did not think there was much difficulty in relieving cases of hyperchlorhydria by simple rules of diet, without putting patients through, what was to many, a repugnant mode of treatment. He had not used it largely in his own practice, but he had encountered a fair number of patients who had been treated in this method by others, and one or two of them had said they preferred to endure their hyperacidity rather than take the oil any longer. One patient got unpleasant eructations afterwards. No doubt patients with hyperacidity had a great repugnance to fats, and perhaps that was why they got hyperacidity. And when they took fats they were apt to get free fatty acids elaborated, than which there was nothing more irritating to the mucous membrane of the stomach. Therefore although the results narrated were very interesting, and bore out Pawlow's work, he was still in doubt as to whether the method was likely to be of very much use in practice. With regard to Dr. Hertz's practice of putting patients upon pure oil days," he agreed with Dr. Saundby that when once a patient with gastric ulcer was lying in bed with a poultice on the epigastrium, and was put on suitable diet, he or she was not often troubled with pain. Therefore, for the mere relief of pain he did not think Dr. Hertz's plan was necessary. And there were plenty of ways of getting into the patient sufficient nourishment without using such a highly concentrated form as pure oil. Besides, so much fat had other disadvantages. What, for instance, was its effect on the pancreatic secretion ? One was apt to forget the pancreas, but would not such fatty food increase the pancreatic secretion unduly ? If so, what would be the result if long-continued? Personally, he did not feel tempted to abandon the usual treatment by bismuth and the earthy carbonates. None the less, he thought the Section was much indebted to Dr. Craven Moore for his accurate and laborious investigations.
Dr. CRAVEN MOORE replied that he had not pressed the oil treatment to the same extent as Dr. Hertz had done-viz., placing patients on an exclusively oil diet for one or two days at the commencement of the treatment. He had found it sufficient in the class of case described to give 1 oz. of oil before meals to relieve the symptoms and improve nutrition. In no instance had the patients complained of nauseous eructations after the administration of the almond oil. Almond oil was used in preference to olive oil because it was more palatable than most samples of olive oil obtainable in this country. As further emphasising the utility of the method and the absence of disagreeable features, he cited the cases of two medical men who had been under his care. One had chronic gastric ulcer, but declined surgical interference; the other had duodenal ulcer, for which gastro-enterostomy had been performed, but which had been followed by the return of many of his former symptoms. Both were so enthusiastic about the advantages they derived from the taking of almond oil that they obtained it wholesale in Winchester quarts. He (Dr. Moore) felt that his experience of the method had so far not been sufficiently great to enable him to dogmatize as to the effect of the administration of oil on the hyperacidity which obtained as a reflex phenomenon in cholelithiasis, but so far as it had gone it seemed to indicate that the administration of oil, and also of alkalies, was less efficient in relieving the hyperacidity of cholelithiasis than that of duodenal ulcer, which it at times, so closely simulated. Further investigation might establish this as a method, of differentiation of the two conditions. He agreed with Dr. Hutchison as to the efficacy of a suitable diet, the diet composed chiefly of bland fats and proteids, as the fat in the diet not only subserved nutrition, but also diminished the hyperacidity of the stomach contents, and so relieved the symptoms, whilst the protein, in combining the HC1 secreted, acted much as. an alkali.
